Introduction
The incidence of uterine fibroids during pregnancy ranges from 1.6% to 10.7% (1) (2) (3) (4) . The rate of cesarean sections, pregnancy age and gravida has been gradually increasing, and thus, the chances of an obstetrician encountering uterine fibroids during cesarean section have increased (5) . However, a negative stance towards performing cesarean myomectomy has traditionally existed due to the risk of persistent bleeding that may require hysterectomy and cause increased postoperative morbidity (6) (7) (8) . Therefore, several surgeons (9-11) do not recommend cesarean myomectomy, except in cases of small and pedunculated uterine fibroids that do not result in excessive bleeding in the myoma bed.
Cesarean myomectomy in large myoma is also still considered to be high risk for massive hemorrhage, uterine atony and peripartum hysterectomy. On the other hand, many retrospective and prospective studies (8, 9, (12) (13) (14) (15) suggest that cesarean myomectomy can be performed safely and in a cost-effective manner in selected cases even in large myomas. In the southern region of Turkey, which has the highest population growth in the country, maternity hospitals predominantly treat obstetric patients.
In the present study, we reviewed the outcomes of cesarean myomectomy performed in patients complaining of pain who presented to the emergency gynecology department of two different centers. The safety of large cesarean myomectomy procedures was investigated
Material and Methods
This was retrospective study. We included pregnant women with myomas who delivered via emergency cesarean section at Batman and Diyarbakir Gynecology and Obstetrics Hospital between 2011 and 2014. All patients were initially evaluated in the emergency department. Diagnoses of uterine fibroid were established by ultrasonography performed prior to cesarean section or during surgery. Informed consent was obtained from all patients. Ages, gravid, parity, length of stay in hospital, gestational week, and reason for surgery indication were recorded for each patient. Laporotomy was made with Pfannenstiel incision. In all patients, the cesarean section was followed by myomectomy after closure of the lower uterine segment; hemostasis in the myoma bed was achieved by suturing.
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Myomectomies were performed using sharp dissection from the capsule with scissors. If major hemorrhage was observed during surgery, hemoglobin changes was assessed and blood transfusion was performed when required. Postoperative hemoglobin value was assessed 8 hours after surgery. Location, number, and diameter of uterine fibroids, as well as preoperative and postoperative hemoglobin values and development of complications, length of stay in hospital, blood transfusion rate were recorded. Complications were considered uterine atony and hemorrhage. Cases were assigned to one of two groups, according to the diameter of uterine fibroids (<5 or ≥5 cm) (16) . Development of complications, length of stay in hospital, transfusion and hemorrhage rates were evaluated in relation to the size and type of uterine fibroids. There was no need ethics committee approval because of retrospective design.
Statistical analyses were performed using the Number Cruncher Statistical System (NCSS) 2007 (Utah, USA). Complication and blood transfusion rates in relation to the diameter of uterine fibroids were evaluated using Fisher's exact test. Changes in hemoglobin levels from baseline value and differences between two groups, length of stay in hospital were compared between the two groups using the Mann Whitney U test, student t test and Paired Samples test. Significance level was set at P <0.01 and 0.05.
Results
Total of number births were 18412 in Batman State Hospital, 58308 in Diyarbakir State Hospital while the number of cesarean section were 5255 and 15945 respectively. The cesaraen section ratios were 28.54% and 27.34% respectively. Both hospitals are non-tertiary center. The mean age of patients was 30.2. The numbers of previous pregnancy were differenced from 0 to 9 while the mean value was 2.27. The gestational age were differenced from 32 to 42. Patients' characters are presented in Table 1 .
Most of reasons for cesarean section were previous cesarean section. The reasons for cesarean section were maternal, fetal and labor related factors. Maternal reasons were considered as placental ablation, previous cesarean section, patients' request, myomectomized patients, placenta previa and preeclapsia. Fetal reasons were considered fetal distress, mal-presentation, twin pregnancy, umbilical cord prolapsus and oligohydroamnios. Labor related factors were non-progressive labor and cephalopelvic disproportion ( Table 2) . Among all patients, 154 (81.1%) presented a solitary uterine fibroid, 31 (16.3%) had two fibroids, 2 (1.0%) had three fibroids, and 3 (1.6%) had four fibroids. In addition, 12.6% (24) presented uterine fibroids with the largest one measuring ≥5 cm, and 166 (87.4%) showed uterine fibroids <5 cm. Of these patients, 86 (45.3%) presented intramural fibroids, and 104 (54.7%) had subserosal fibroids. Characteristics of uterine fibroids are presented in Table 3 .
Among the 3 patients who developed hemorrhage, one presented an intramural fibroid measuring 7 cm in diameter, and 2 showed cornual fibroids measuring 4 and 5 cm in diameter, respectively. All of those patients required blood transfusion.
Eight patients who developed uterine atony also received blood transfusion. Ligation of the hypogastric artery was performed in only 3 patients who developed uterine atony; the rest of these patients were managed with uterine massage and oxytocin infusion. None of the patients required hysterectomy. Preoperative and postoperative hemoglobin changes are presented in table 4 .
No significant association was found between complication rates and diameter of the fibroids (P=0.633) ( Table 5) . Similarly, no significant association was observed between the type of uterine fibroids and complication rates (P=1.000) ( Table 5) or between the diameter of uterine fibroids and the mean changes in hemoglobin levels from baseline value (P=0.835) ( Table 6 ). There were also no significant differences between two groups in terms of blood transfusion rate and length of stay in hospital (p=0.633 and p=0.183 respectively) ( Table 6 ). 
Discussion
This study demonstrated that there were no differences between large and small size myomectomy during cesarean section in terms of complications, changes in hemoglobin levels, length of stay in hospital and blood transfusion rate.
Most obstetricians are opposed to performing myomectomy during cesarean section, except for cases with pedunculated and small fibroids, owing to the risk of excessive hemorrhage that may require hysterectomy or result in mortality. On the other hand, if myomectomy is avoided, it may increase the patient's risk of another operation that may unfavorably affect future pregnancies (17) . Especially, large myomas >5 cm are associated with higher risk of adverse pregnancy complications such us preterm delivery, short cervix, premature rupture of membrane, postpartum bleeding when compared with small or no myomas (18) . If safely performed, the procedure is cost-effective and can prevent morbidities associated with potential future surgeries. Myomectomy also reduces puerperal uterine involution and could decrease complications related to uterine fibroids, such as menorrhagia, anemia, and pain (19) .
The safety of cesarean myomectomy has been previously studied. These studies have mostly been retrospective, with only a limited number of them being prospective in design. Cesarean myomectomy appears to be a safe procedure, as shown by retrospective studies involving small numbers of patients (8, 17, 20, 21) . Similarly, in a study that evaluated 368 patients with uterine fibroids, 111 patients underwent myomectomy and 257 patients underwent cesarean section only patients were selected for myomectomy using similar criteria as in a previous study.
But this study (14) noted that myomectomy should be avoided in the presence of large fundal or intramural fibroids, and that cesarean myomectomy could be a safe procedure in selected cases in the hands of experienced surgeons. In both studies, myomectomy was performed at surgeons' discretion. In a meta-analysis of nine studies (11), cesarean myomectomy was an appropriate procedure for cases in which there were no risks of complication, as determined by experienced surgeons. Although that review (11) did not report cases of hysterectomy, it emphasized that the procedure would not have been an appropriate approach in patients with large intramural fibroids owing to the risk of massive hemorrhage and the consequent need of hysterectomy. In another review (22) , in which the majority of removed fibroids were pedunculated and had <6 cm diameter, the authors note that great caution must be exercised while performing cesarean myomectomy, even if it appears to be a safe procedure, and they suggest that this procedure should be limited to cases of pedunculated or lower uterine segment fibroids that interfere with the evacuation of the fetus. There are some case reports on cesarean myomectomy in large myomas. Leanza et al. (23) demonstrated a successful cesarean myomectomy in a large myoma with 22 cm in diameter.
Ma et al. (24) also reported that cesarean myomectomy in a 40 cm sized moms was uneventful after the ligation of bilateral uterine arteries for the prevention bleeding. In a retrospective cohort study conducted by Kwon et al. (9) have shown that there were no statistical differences between cesarean myomectomy in large (>5 cm) and small (<5 cm) myomas in terms of hemoglobin changes, operative time, postoperative fever and hospitalized days.
Our study is meaningful, because we compared two groups to evaluate the safety of cesarean myomectomy in large myomas. Our study demonstrated that there were no differences between two groups in terms of complications, hemoglobin changes, blood transfusion and length of stay in hospital. Two patients with cornual fibroids and one patient with intramural fibroid (7 cm in diameter) developed hemorrhage; this observation supports the concerns discussed in the literature. However, these patients did not require additional surgical procedures other than simple suturing but erythrocyte suspension was given to these patients.
Various approaches have been suggested to reduce the bleeding during cesarean myomectomy. In a study of 9 cases, (25) selective uterine artery de vascularization and ligation of ovari-proprium ligament appeared to reduce hemorrhage. Ligation of the ascending or descending uterine artery was performed depending on the location of uterine fibroids. None of the patients required hysterectomy, and only one patient received blood transfusion. In a controlled prospective study, (26) patients who had undergone cesarean myomectomy were compared to patients who had undergone uterine artery occlusion and, with the exception of operation times, no significant differences were reported between the two groups in terms of complications, such as hemorrhage rates and mean change in hemoglobin values from baseline. In that study, patients in the control group had undergone cesarean section only, and this fact was considered a study limitation. In a randomized study of 52 patients (27) , bilateral ligations of the ascending uterine arteries were compared to tourniquet application. Although one patient in the tourniquet group required bilateral ligation of the hypogastric artery postoperatively, no significant difference was observed between the two groups in terms of hemorrhage or other complications. In our study, 8 patients developed uterine atony and 3 patients underwent bilateral ligation of the hypogastric artery. Bilateral ligation of the hypogastric arteries has been used to control uterine hemorrhage by reducing the pulse pressure of blood flowing to the uterus (28) . The technique is challenging even for an experienced pelvic surgeon, especially when there is a large uterus, a transverse lower abdominal incision, ongoing pelvic hemorrhage, or the patient has a high body mass index. Successful and safe bilateral hypogastric ligation becomes even more difficult when attempted by a surgeon who rarely operates deep in the pelvic retroperitoneal space (29) . For these reasons, uterine compression sutures and, less commonly, uterine artery ligation, have largely replaced this procedure as first-line surgical options.
Among the patients who developed hemorrhage, 3 presented cornual uterine fibroids and one had an intramural fibroid (7 cm in diameter). This patients did not require additional surgical procedures other than the suturing of the myoma bed.
The most important limitation of the present study is its retrospective design. The most important advantage of the present study is that studied patients had no antenatal data and were diagnosed with uterine fibroids shortly after presentation to the emergency room or during surgery. This has raised the question of whether random cesarean myomectomy could be a safe procedure even in large myomas. Patients with placenta previa totalis and placental detachment also underwent myomectomy, suggesting that selection criteria were less stringent than those used in previous studies.
Conclusion
Our results suggest that myomectomy in large sized is a safe procedure under emergency conditions during cesarean section. However, large intramural or cornual fibroids must be approached with great caution. In such cases, bilateral ligation of the uterine artery or ligation of the hypogastric artery together with ligation of the ovarian ligament should be considered before proceeding with myomectomy in order to reduce hemorrhage. Finally, recommend performing myomectomy under conditions in which blood products are readily available
